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DATA EVALUATION RECORD J 

SEEDLING EMERGENCE AND SEED GERMINATION EC,, TEST 
GUIDELINE 123 -la (TIER HI1 

1 
I 1. CHEMICAL: Dicamba. Shaughnessey No. 029801. 

I 
2. TEST MATERIAL: Dicamba Technical; CAS No. 1918-00-9; Lot 

No. 52204112; 89.5% active ingredient. 

3, CITATION: Hoberg, J.R. 1993. Dicannba Technical - 
, Determination of Effects on Seed Germination, Seedling 

Emergence and Vegetative Vigor of Ten Plant Species. 
Laboratory Report No. 93-3-4664. Conducted by Springborn 

I Laboratories, Inc., Wareham, MA. Submitted by Sandoz Agro, 
I Inc., Des Plaines, IL. EPA MRID No. 428463-01. 
I 

I 4. REVIEWED BY: Michael Davy, ~~ro*ornist, EEB 

Signature: Date: 3/zd /qc 
I 

5. 
I APPROVED BY: Daniel Rieder, Section Head, EEB t 

I 
I 
I Signature: Date: 3 . 2 ~ ' - T y  
I 

I 
I 

6. CONCLUSION: Seedling Emergence study is scientifically valid 
I but does not meet all of the guidelines for 123-1 (a) for ' 
I non-target plants, Seed Germination study is scientifically 
lI valid and meets all of the guideline requirernnts for a 123- 

la Seed Germination study for non-target plants. 

1 Seed Germination 
1. G t  sensitive monocot: onion, Parameter: radicle length 
EC2,: 0.071 lb ai/A, EC5,=0.51 lb a i / ~  (0.22-1.4) 

I 
I NOEC=0.032 lb ai/A 
I 

I 2. Most sensitive dicot: soybean, Parameter: radicle length. 
EC,,: 0.036 lb ai/A, EC5,=0.26 lb ai/A (0.11-3 -9) 

I NOEC c0.032 lb ai/A 
I , 
I 

Seedlins Emerqence 
1. ~ o s t  sensitive monocot: onion, Parameter: shoot length , 

1 EC,,: 0.0424 lb ai/A, EC5,=0 -1426 lb ai/A (0.06242-0.35873) 
slope=0.0424 NOEC ~0.032 lb ai/A (Williams test) 

! 
I 2. Most sensitive dicot: 
I 
I soybean, Parameter:shoot length. 
I 
I ECz5: 0.0027 lb ai/A, EC5,=0 -0104 lb ai/A (0.00826-0.01334) 
I 

I 
slope=1.14778 NOEC ~0.0022 lb ai/A (Williams test) - 

J 

I 

I 
I' 

I 7. ADEQUACY OF THE STUDY: 
I Classification: Supplemental for Seedling Emergence Study 

Repairabil'itv: None for Seed Emergence Study 
I I Classification: Core for Seed Germination Study 
I 

I 
I 
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Re~airability: N/A for seed Germnation Study 

8. MAJOR GUIDELINE DEVIATIONS: 
- There were no NOEC1s determined for soybean and onion 
shoot length in seedltng emergence study. This would make 
study suplemental. 
- No raw data showing measurements or phytotoxic symptoms 
per plant in each replicate were submitted 

I 

- Three replicates sprayed together do not make a true 
replicate 

/ 

9. MATERIALS AND METHODS: 
A. Test Orsanisms: 

4 monocots in 2 families 

Comments: Tier I (corn only) and Tier I1 for seed germination and 
seedling emergence. -Seeds planted in sand for seedling emergence 
with 0.11% to 0.17% organic matter. Seeds had not been treated 
with fungicides or insecticides. For the emergence test, the 
three replicates were sprayed together. 

B. Test System: 
- 

\ 

2 
, 



-Guideline Criteria Reported Information 

Comment: Control and treated replicates were segregited by 
control on lowest shelf then lowest concentration on next shelf 
and so on with the highest concentration on the top shelf., Air 
circulation of growth chamber was directed from lower 
concentration to highest concentration. An earlier testing of 
dicamba found that volatilization of dicamba affected the other 
replicates. This arrangement was designed to reduce the impact 
of such volatilization. 

No. Days After Application: 
14 days/enlergence; 
5 days/gemination 

14 days for seedling emergence 
5 days for seed germination 

C. Test Desiqn: 

I 

I 
I ~ 

~ 
I 

I Comment: supplemental test for turnip was made to determine NOEC. 
Sand was treated with test solution and nutrient prior to 
planting. 

10. REPORTED RESULTS : 

Guideline Criteria 

NOEC Observed? 

Phytotoxic Observations: 

Measured Initial Chemical 
Concentrations? Optional 

Raw data included?, (Y/N) 

Reported Information 

Yes 

morphological descripkions 
\ 

Yes 

No 

/ 

Guitieline Criteria 

Dose range No. : 2~ or 3X. 
/ 

Contro1s:negative and solvent 

Parameters Observed/Measured 

Maximum Labeled Rate: 

Reported Information 

2X 

negative only 

Seedling Emergence: height, 
emergence % .  Seed Germination: 
gemination %, radicle length. 

2 -1 lb ai/A 



Author's end point values are in lb ai/A.  he parameter bearing 
the most sensitive EC2, values are listed for each plant species. 
Values in bold denotes the most sensitive mon~cot and dicot. 

I 

i 

,oth 
Values based on the most sensitlve parameter m seedlmg emergence whlch 1s shoot he~rrht 

Statistical Results Statistical Method: linear re'gression 
response and Williams or Kolmogorov-Smirnov tests. 

11. STUDY AUTHORS'S CONCLUSIONS / QUALITY ASSURANCE EaEASURES: 
Quality assurance measures were tdken. 

12. REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS: 
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A. Test Procedure: 

The study met all of the guideline criteria under the 
SEP and Subdivision J except for the following : 

- There were no NOECrs determined for soybean and onion 
shoot length 

- Plants were planted in sand 

- No raw data showing measurements or phytotoxic 
, symptoms per plant in each replicate were submitted 

- In the Seedling Emergence test for turnip, seeds for 
one replicate at 0.016 lb ai{A dose were not planted 

> 

- Three replicates sprayed together do not make a true 
replicate 

! I 

B. Statistical Analysis: Linear regression analysis and 
Williams test from EPA's toxanal computer program. 

Seedlins Emerqence 
1. G t  sensitive monocot : onion. Parameter: shoot length 
EC2,: 0.0424 lb ai/A. EC,,=O. 1426 lb a:i/A (0.06242-0.35873) 
slope=0.0424 NOEC ~0.032 lb ai/A (Williams test) \ 

2. Most sensitive dicot: 
soybean, Parameter:shoot length. 
EC2,: 0.0027 lb ai/A. EC,,=O -0104 lb ai/A (0.00826-0.01334) 
slope=1.14778 NOEC=, ~0.0022 lb ai/A (WilLiams test) 

Seed Gemination 
1. ~ x t  sensitive monocot: onion. Parameter: radicle length 
EC,,: 0.071 lb ai/A, EC,,=0.51 lb ai/A (0.22-1.4) 
NOEC=0.032 lb ai/A 

2. M a t  sensitive dicot: soybean, Parameter:~adicle length. 
EC,,: 0.03'6 lb a i / ~ ,  EC,,=0.26 lb ai/A (0.11-3 -9) 
NOEC= ~0.032 lb ai/A 

, 

~.~iscussion/Results: The plants were planted in sand 
rather than soil. Over a period of It4 days, plants can show 
nutrient deficiency symptoms or lack of dicamba 
concentrations in the sand from leaching out through the 
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sand. However, it appears that lcorrective measures were 
taken by bottom-watering the plants so the dicamba will not 
move downward in the sand and the nutrients will be 
available for the plants. 

No raw data on individual plants were submitted in which the 
reviewer could run statistical packages ,to ascertain the' 
variance between reps and plants. Only summarized and mean 
data were submitted to determine an EC value. 

I 

t , No NOECs were determined-for soybean and onion shoot length 
because the dosage of dicamba did not go low enough. 

The replicates were sprayed together and then randomly 
placed on different areas of the growth chamber. The 
reviewer believes that these replicates are not true 
replicates when treated together. 

\ 

With all of the deviations combined, especially concerning 
the lack of NOECs for soybean and onion shoot length (most 
sensitive parameter), the reviewer feels that this study is 
scientifically valid but does not fulfill all of the 
guidelines for 123-1 (a) seedling emergence for non-target 
plants and is therefore classified as supplemental. ' 
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DAVY DICAMBA EMERGENCE SHOOT LENGTH SOYBEAN 
* * * * * * * * * * * * * * * * * % * * * * * * * l k * * * * $ * * * * * . * * * Q * $ * * * * Q * * * * * * * * * * * * * * * * * * * * * * * * *  

CONC. NUMBER NUMBER PERCENT BINOMIAI, 
EXPOSED DEAD DEAD PROB.(PERCENT) 

.032 100 68 68 0 
,016 100 59 59 0 
8.000001E-03, 100 47 47 

0 
~0063 100 45 45 0 
.0022 100 / 18 18 > 0 

THE BINOMIAL TEST SHOWS THAT 8.00d001~-03 AND .016 CAN BE 
USED AS STATISTlCALLY SOUND CONSERVATIVE 95 PERCENT 
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 9,5077688-03 
\ 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
SPAN G LC50 95 PERCENT CONFIDENCE LIMITS 
4 6,602596E-02 . 8.737118~-03 

.007809 1.247756E-02 
o D z ~ q  

0-  'i .- 

RESULTS CALCULATED USING THE PROBIT METHOD 
~4 

ITERATIONS G H 
GOODNESS OF FIT PROBABILITY 

3 6.965491E-02 1 
.4560812 

SLOPE = 1.147776 
95 PERCENT CONFIDENCE LIMITS = .8448526 ANXI 1.4507 

LC50 = .0104018 
9 5  PERCENT CONFIDENCE LIMITS = 8,261731E-03 AND 1.333939B-02 

8.139934E-04 LC10 = , 

95 PERCENT CONFIDENCE LIMITS = 3,279346E-04 AND 1.405268E-03 
, * * * * $ * * S Q * * * * $ X * * * S Q * * * * * * * * * * * * * * * * * * 1 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
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DAVY DICAMBA EMERGENCE SHOOT LENGTH ONION 
**t******t*t************t*****~***********************~~*****.************ 

CONC . NUMBER NUMBER PERCENT BINOMIAL 
EXPOSED DEAD DEAD PROB.(PERCEMT) 

.53 100 83 83 0 
' .25 100 57 57 I 0  
.14 100 , 49 49 0 
6.800001E-02 100 25 25 

0 
.032 

1 

100 28 28 0 

BECAUSE THE NUMBER OF ORGANISMS USED WAS SO LARGE, THE 95 PERCENT - 
CONFIDENCE INTERVALS'CALCULATED FROM THE -BINOMIAL PROBABILITY ARE 
UNRELIABLE. USlE THE INTERVALS CA-LCULATED BY THE OTHER TESTS, 

\ AN APPROXIMATE LCSO FOR THIS SET OF DATA IS .I504934 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
SPAN G LC50 95 PERCENT CONFIDENCE LIMITS 
4 8.548934E-02 -16148 , .1273515 

21'09695 

,, 0 .  o ~ - i . Y 7  
RESULTS CALCULATED USING THE PROBIT METHOD / 
ITERATIONS G H g cz= 

GOODNESS OF FIT PROBABILITY 
3 1  ,4838643 3.562859 

1.353467E-02 

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED 
USING THE PROBIT-METHOD PROBABLY-SHOULD NOT BE USED. 

SLOPE = \ 1.281827 
95 PERCENT CONFIDENCE LIMITS = ,4083055 AND 2.154848 

.1425912' LC50 = 
95 PERCENT CONFIDENCE LIMITS = 6,242021E-02 AND *3587291 

LC10 = 1,456529E-02 
9 5  PERCENT CONFIDENCE LIMITS = 1,102029E-04 AND 4.091843E-02 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ i C : * * * * * * * * * * * * * % i C : * * * * * * * * * * * * * * * * * * * * * * * * * * *  
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